A polymorphic microsatellite that mediates induction of PIG3 by p53.
The gene PIG3 is induced by the tumor suppressor p53 but not by p53 mutants unable to induce apoptosis, suggesting its involvement in p53-mediated cell death. Here we show that p53 directly binds and activates the PIG3 promoter, but not through the previously described DNA element. Instead, p53 interacts with a pentanucleotide microsatellite sequence within the PIG3 promoter (TGYCC)n where Y=C or T. Despite its limited similarity to the p53-binding consensus, this sequence is necessary and sufficient for transcriptional activation of the PIG3 promoter by p53 and binds specifically to p53 in vitro and in vivo. In a population of 117 healthy donors from Germany, the microsatellite was found to be polymorphic, the number of pentanucleotide repeats being 10, 15, 16 or 17, and the frequency of alleles 5.1%, 62.0%, 21.4% and 11.5%, respectively. The number of repeats directly correlated with the extent of transcriptional activation by p53. This is the first time that a microsatellite has been shown to mediate the induction of a promoter through direct interaction with a transcription factor. Moreover, this sequence of PIG3 is the first p53-responsive element found to be polymorphic. Inheritance of this microsatellite may affect an individual's susceptibility to cancer.